and provoked fatal fibrillation in a number of cases. Greatbatch and his colleagues (Chardack, Gage, Federico, Schimert, and Greatbatch, 1964) The pacemaker stimulus is recorded on a generalpurpose measuring oscilloscope, using E.C.G. limb electrodes. The E.C.G. electrodes selected for recording are those in line with the stimulating electrodes, e.g., measurements are taken between the right and left arms if the indifferent electrode is in the axilla for a unipolar system (Davies and Sowton, 1964) . This technique gives a maximum reading and it has been found to be relatively unaffected by respiration and posture. The impulse is photographed and the following parameters are recorded: maximum amplitude, amplitude at 04 m./sec., and pulse width. The maxi-74 mum amplitude varies from patient to patient and is dependent upon the distance apart of the pacing electrodes as well as the recording electrodes. Readings vary from 2 mV with bipolar electrodes to 400 mV with the indifferent electrodes in the right axilla. The arbitrary point 0-4 msec. was chosen for the second amplitude measurement because some pacemakers had pulses as short as 0-45 msec. This parameter is shown by the vertical dotted line (V1) in Figure 1 . The various readings are compared with that a battery has failed. However, battery depletion is not the only cause in fall of output power; it occurs also with high output impedance resulting from a bad connexion, a transistor change, a high resistance wire, or a break in the insulation of the implanted wire. All these will result in a change in initial amplitude (V.), but some of the various causes may be distinguished by the means indicated in Table   1 . previous readings from the same patient. The pulse trailing edge (V2) has not been found to be significant. Other faults in the pacing system may be shown up by the 0-4 msec. amplitude (Vi). The standard reading using the current electrode system is 62% of the maximum amplitude (V.). A drop to 85-92% occurs when there is fluid (usually from sepsis) around the indifferent electrode of an endocardial system. Broken or breaking C50 or 3650 (USCI)2 endocardial wires also show a characteristic pattern (Fig. 3) . Slight increase in pulse width associated with rate decrease, As a result of the readings on 13.9.67, the unit was removed and examination revealed two batteries totally exhausted, primary cause not elucidated.
experience it should enable each implant to be considered individually so that the unit would be changed when the tests indicated that the pacemaker life was nearing its end rather than having to await failure of pacing or make a change after an arbitrary period of implantation.
Early in the life of a pacemaker it is probably unnecessary to test every thriee months. However, a change in rate of three or four impulses per minute indicates the need for testing. We suggest that intelligent patients should keep an accurate record of their pulse and report for testing when an alteration of pulse rate is noted rather than at arbitrary intervals.
